Spatial and temporal variation in animal aggregations may be due to variation in the presence of cues for aggregation (or disaggregation) or to variation in the receptivity of the animal to a particular cue or suite of cues. Spiny lobsters, Panulirus argus, forage solitarily but are often found aggregated in their diurnal shelters. An important proximate cause of aggregation among spiny lobsters is a scent they produce that influences shelter choice by conspecifics. We examined how variability in the presence of, or response to, such a chemical cue may contribute to diel shifts in sociality among spiny lobsters. We conducted a series of Y-maze shelter choice experiments using lobsters that were either maintained under altered dark:light schedules in the experimental arena or under natural lighting in the head tanks. Lobsters that were maintained on a light schedule 8 h later than normal chose shelters at their dawn (corresponding to the middle of the night for lobsters in the head tanks); however, their choices of shelter were not influenced by scents of conspecifics. Lobsters that were maintained on a schedule 8 h earlier than normal chose shelters in the middle of their night (corresponding to dawn for the lobsters in the head tanks). Their choices of shelter were significantly influenced by conspecific scents. These results suggest that the chemical cues for aggregation, released by spiny lobsters, are present discontinuously, that spiny lobsters are influenced by conspecific odours continuously, and that aggregation is controlled by temporal variation in the presence of a chemical cue.
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The formation of groups often leads to dramatic variation in distribution and abundance patterns of mobile animals. Herds of African plains mammals, flocks of birds and schools of fish are highly visible examples of patchy distributions resulting from social behaviour. Thus, temporal variation in group formation may lead to significant changes in distribution and abundance patterns of animals. In terrestrial systems, seasonal shifts in sociality are noted among many species of birds that are territorial during summer but migrate and feed in flocks at other times of the year (Pulliam & Caraco 1984) , as well as among baboons, whose group size changes during the course of the day (Kummer 1968). Temporal variation in group formation is common among many aquatic organisms. Examples of seasonal spawning aggregations can be found in such diverse species as Nassau grouper, Epinephelus striatus (Colin 1992) , red king crabs, Paralithodes camtschatica (Stone et al. 1993 ) and epitokous palolo worms, Eunice viridis (Caspers 1984) . Larval dispersion and subsequent gregarious recruitment are common among sessile invertebrates (reviews by Burke 1986; Pawlik 1992) and reef fish (Sweatman 1988). Many pelagic fish disperse at dusk and aggregate at dawn in schools, while zooplankton form temporary aggregations following nocturnal migrations to surface waters (review by Mangel & Clark 1988) .
Spatial and temporal variation in animal aggregations may be due to variation in the presence of cues for aggregation (or disaggregation) or to variation in the receptivity of the animal to a particular cue or suite of cues. Flocks of cliff swallows flying to patches of insects form when unsuccessful foragers follow successful foragers to patches (Brown 1986). Birds watch nearby nests for cues of successful foraging, such as feeding of nestlings, and leave their nests to follow these foragers if they were unsuccessful on their last excursion (Brown 1986) . Birds that were successful leave independently of other successful birds (Brown 1986) . Fish schools form using visual cues of neighbouring fish and in response to the level of predation risk (Magurran & Seghers 1991; Ryer &
